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Data Insight

“The purpose of computing
is insight, not numbers.”

- Richard Hamming (1962)

Scientific Visualization
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Scientific Visualization

•Different from 
‘InfoVis’ or 
‘Statistical 
Graphics’

•Not just ‘Computer Graphics’
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Scientific Data
Sources: simulation, physical experiment, 
observations, instrument readings, etc.
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Scientific Data - Structure
Meshes

•Dimensions (1,2,3,4)
•Implicit or explicit
•Regular or Unstructured
•Mesh blocks
•AMR

Variables
•Scalars, Vectors, or 
Tensors
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Data Interpolation

Nodal Zonal
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Mesh Visualization
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Scalar Visualization

Coloring

Contours/Isosurfaces

Volume Rendering
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Vector Visualization

Streamlines

Vector Arrows
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Multivariate Visualization

Parallel Coordinates
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Scientific Visualization Tools
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http://www.nics.tennessee.edu/computing-resources/
nautilus/software

http://www.nics.tennessee.edu/computing-resources/nautilus/software
http://www.nics.tennessee.edu/computing-resources/nautilus/software
http://www.nics.tennessee.edu/computing-resources/nautilus/software
http://www.nics.tennessee.edu/computing-resources/nautilus/software
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• Open source visualization tool for scientific data
• Uses VTK, Qt and Python
• Supports over 100 different file formats
• Handles large data in parallel
• Used and supported at all major HPC centers
• Active developers spread over 5+ institutions

What is VisIt?
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Data On Mesh
rectilinear, curvilinear, unstructured, point, AMR
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Supported File Formats

• General Graphics:  Image (jpeg, png, etc.), RAW, STL

• General ASCII:  PlainText, Curve2D, Point3D

• Visualization:  BOV, EnSight, PLOT2D/3D, VTK, Tecplot

• General Scientific:  Exodus, HDF5, NetCDF, PDB, Silo

• Application Codes/Toolkits:  Boxlib, Chombo, OpenFOAM, 
SAMRAI, Enzo, FLASH, LAMMPS, NASTRAN, Pixie
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Plots
volume, pseudocolor, parallel coordinates, molecule, streamlines
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Operators
slice, clip, contour, threshold, elevate, transform
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Data Analysis
query, lineout, spreadsheet, picks
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Handles Large Data in Parallel
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Client/Server Architecture

GUI - user 
interface

Database Server - connects to file system; 
reads metadata

Viewer - 
manages vis 

windows

Compute Engine - reads and processes 
data; sends geometry or images to viewer
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VisIt GUI and Viewer
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Using VisIt - 3 Ways

• Run VisIt with GUI on Nautilus (X forwarding or VNC)

• Run VisIt without GUI in batch mode via Python scripting

• Run VisIt client locally and connect to server on Nautilus
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VisIt Demo
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Questions?

VisIt Website:
http://visit.llnl.gov

VisIt Wiki:
http://visitusers.org

RDAV Website:
http://rdav.nics.tennessee.edu

https://wci.llnl.gov/codes/visit
https://wci.llnl.gov/codes/visit
http://visitusers.org
http://visitusers.org

